cAMP metabolism and lipolysis in brown adipocytes of hamsters consuming a cafeteria diet.
Feeding animals cafeteria diets causes increased sympathetic activity to brown adipose tissue and this is believed to be responsible for the concomitant activation of thermogenesis. Because chronic catecholamine stimulation in other systems leads to a desensitization of beta-adrenergic receptors, we examined lipolysis and cAMP production in brown adipocytes of hamsters eating cafeteria diets for evidence of diminished beta-adrenergic responses. Basal cAMP levels were similar in chow- and cafeteria-fed hamsters. However, adipocytes from overfed animals formed less cAMP in response to isoproterenol than those of control animals. Isoproterenol-stimulated adenylate cyclase activity was similarly decreased in membrane preparations from cafeteria-fed hamsters. However, when the diterpene forskolin was used, equal amounts of cAMP were formed in cells and membrane preparations from control and overfed animals. In contrast to the reduced responses of the cAMP system to isoproterenol stimulation observed in overfed hamsters, isoproterenol-stimulated lipolysis was greater in cells from overfed animals than in cells from control animals. These results are consistent with a desensitization of the adenylate cyclase system in brown adipocytes occurring during chronic hyperphagia. Because eating cafeteria diets has been reported to increase sympathetic activity to brown fat depots, the apparent desensitization of brown adipocytes observed in this study may result from a persistent stimulation of the brown fat with norepinephrine in vivo. Our data also suggest the existence of mechanisms that preserve lipolysis in the face of low cAMP levels.